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Fie. 177. Stems showing several rings of cambium.
Diagrammatic, after Schleiden; from De Bary

In the four o'clock a continuous cambium ring is not formed between
the first bundles which appear but around them and exterior to their

phloem (Fig. 175).

Some vines which
start out with a regu-
lar circular cambium
show the strikingly pe-
culiar anomaly that
in certain places the
development of wood
proceeds slowly while
phloem is formed rap-
idly, with the result
that after secondary thickening has progressed for a time the wood
is deeply cut up by masses of phloem which extend into it (Fig, 176).

In some plants
there is a cen-
tral ring of cam-
bium producing
secondary thick-
ening, outside
of which are
other similar but
usually smaller
rings of cam-
bium the activ-
ity of which also
results in sec-
ondary thick-
ening (Fig.177).
A very bi-
zarre effect is
reached in some

plants by the continuous 'growth of pith
rays and parenchyma which split the xylem
up into very curious shapes (Fig. 178).

Secondary thickening occurs in a fewmon-
ocotyled6ns such as Yucca, Cordyline, and
Dracaena (Figs. 179, 180). The arrangement
of the stem produced by primary growth in
such cases is much the same as in other monocotyledons. However,
a cambium is formed in the parenchyma outside of the region of the vas-
cular bundles. In the tissue developed on the inside of this cambium new

Fie. 178. Cross section of
Bauhinia showing xylem
broken up by growth of pith
rays and parenchyma. Dia-
grammatic, after De Bary

Fie. 179. Cross section of
the outer part of a stem of
Dracaena showing a mer-
istematical cambium re*
gion between the vascular
bundles and the cortex.
Diagrammatic, after De
Bary